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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve estimating accuracy of 
polarized voltage of a secondary battery and improve estimation 
accuracy of its residual capacity. 

SOLUTION: The polarized voltage Vpol is obtained based on a 
reference table (LUT) 1081 from the amount of changes LPF (AQ) of 
integrated capacity in which a filtering treatment has been carried out 
by a polarized voltage calculation part 108, a battery electromotive 
force Veq is obtained by subtracting the polarized voltage Vpol from an 
effective non-load voltage V0OK by an electromotive force calculation 
part 113, and the residual capacity SOC is estimated based on the 
reference table (LUT) 1 1 41 from the battery electromotive force Veq 
by a residual capacity estimating part 114. 
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ZX\ 03 1, iSS* { 2 5"C<7)iI^)LPF (AQ) tC 

stti»^ii«ffivpo \?mmm*i: 03 

fc:l±, 2 5ro«^^ft^L*^LT^^V^, m 

mzit. mm. heve^*^, ~3o-o-+6o 

?b LX LUT 1 0 8Hc^Jrt$iiTV^. 

[0084] #ffimEgajs& 1 0 8 x~&#>c>tit:ftmn, 

EVpo Hi, <S«Biil7-f;W^ ( LP F ) t L 
Tffi^1-5m2<7)?lS:Ma^l 0 9tA^$tll>. ItO 

m2<7»i«as 1 0 9-ckL mievpo 1 1 , m 
mcommjintuM 1 1 3xi&#>htimmhv e q 

JMfctftTMu LPF (v P o 1 ) t LTtt7J§ix 

[0085] ifc. «EW£ffll 0 2*»<!>O«Et-* 
V ( n ) b . VSLWmi 0 3*^<7)«Sr-^ I 
(n) (i, Wf—9b LT. «r-?aiJHSl 1 0£A 

asfis. «t-*»m»i i orfi, sm&b i 
x, jtmuft (-) twxxft (+) fctrttseffir- 

? I ( n ) *5*fcW5f5£<0«Hl*J (Witf . ± 5 0 A ) £ 

a ftmmtmjjfoizm&mtiiT-? i ( n > 

offifcW*JSW*LL (i*U<f, 6 0-9-yr;^w#l 0 

iffi&<nmm (mm. o. 3 Ah) 

mEr-^V ( n ) tm«£r-^ I ( n ) Ofir-^tf 
(V (n) , I (n) ) kLXft-ftZtlh. 

[0086] m-mmm 1 1 o*»t o*ss««t- 
?s ( v ( n ) . 1 ( n) ) mmw±n.ft& 1 1 

ltA?J$ix£. iS*#mE«aigBl 1 lT'(i. H4£ 
5*** 5t, S ( V ( n ) . I ( n ) ) 

-«MSB (i&Ki&K) tfXtbktl. nfflfi-eaatin?) 
«ffll «E <v) fflft-) *%m?tmEV0kLT»ai 

[0087] am ?^=mjBE*ai^ 111* 1 ^mmms. 

V0<i, ftftffVEBH&Bl 1 2t£A*3*i6. 
*SfWf«ffiH}E«l 1 2-CJi. «S*frk LT, jfiiHtt 
»t*M-*fflT-*S (V ( n) . I ( n) ) oflttfl 

z<r)ft?m.tm%.<r)?mnizbhti\ $.tz 
\mm&tm~?s <v <n> . 1 <n) ) to® 

c, nftzixtzmnwmvotfimx'h&tmiiL. 



[00883 mmim-in® 1 1 3*5. «i?sriEE 
1 2frhmw£*fmnEyoo\tfrh. % 
izmw Lfc i 3 , fu 2 oM»^aa5 1 0 9 * 
)v? u y^»MM>fl««EL p f ( v P o 1 ) ^mjk 

L/C, igl^Veq (ffitfi) >l<0J:a 

fcLT»ajs*ifcja**veqtt. affigi&gsi 1 
4tAas*i*. 14-c-tt. mtr- 

~/)\> (lut) 1 14 uz^timixx^z. m.* 

>*9*-*fcLfc»#8*S0Cfc*ttSjS*aVeq 
<^#tt«^(i5^£>, a*ffl}6»10 4TSBg3;h. 
fcfflJET-^T (n) fcS^WC, l*8iSOC4« 
feZtlh. ZZT. 05tC, aK**2 5x:«o«^co«» 
**SOCtCi«-4iB»]Veq^1*ttllll**3irf. & 
fc, H5t(i, 2 5*Ctf)«^)»ttMlt*»*UTVvar 

v^<. %mzit, mm. hevbi^, -3o-c 
~+ 6 o'ctT'^^H^^A-t'^ s i 3 ztm&mfi 

gUT-ft LTLUT1 14 lClSttS^TV^. 
[0089] fcfc. «±OJ: 3 CflllfiStlfc W«-y 9 

isXTMztevm&®M.mfenxm3-mt,z^^x. m 
6*mkixw%tz, 

i o o 9 o ] men, *mv>--9&0miiz#&-&m 
m<m#%m.ittmzmmimmm-?7v-i- 
v-hX'S>&. meiza^x. w±t-?v 

( n ) bWr-f I ( n ) *fflr-^k L"C*J&t* 
(S60 1).^f:, «8Er-^ I ( n ) ta-^v^T , 

maafftj; o«jpsftQ**ajt s ( s 6 o 2 > . & 

3BMfc*AQ*»ffi-f i ( S 6 0 3 ) . 
SSflJtAQt:»L-C7^;^yy^«ffll (B#^g®fcj; 
I^¥^«S) SrtSL, LPF (AQ) S»*f4 (S 
6 04) . jRKLfcLPF (AQ) *>^>, iajgr 
-^T (n) $:A-7^-^i:L^8iSEVpo l -L 

pf (aq) m&T-fmmimtix^hmkr- 

fMzm^X . tllEVp o l * HCffii-* ( S 6 0 
5 ) . ±ta7.T y7"S 6 0 1 *^ S 6 0 5 * X'if. 

Jtffi Lfc#tt«E v p o l (CM LT 7 >f 'J y mm 

(tmB&tsxiFf'WkMm) imt. lpf (v P o 

1 ) ZmX-tl ( S 6 0 6 ) . 

[009 1 ] ifc. Xr-y7*S6 0lta!£S<xfc1BE 
r-^ V ( n ) I ( n ) cofir-^*\ W 

a=5rfflr- 9X'hh ^S* 1 SrP^ 4 fcft t . -en ^ *«± 

let* ct a ^aattft^awr-t^^&WBW* ( s 6 

07) . xf7rS6 0 7«Wt. «S!lftfr*iWl:S 
&vtf§£ (No). XT7 7S6 0 1(CM-^T. tEf 
-*V ( n ) tmgEr-^ I ( n ) (Ott-f-^SrlUWi 

jgt*. x-f-/7*s6 0 7wwisr-c. wm&* 

mtz-t^ (Yes), ^x-y7S6 0 8tilAT, a 

mm mm. 6ovy7wn%Mti£vmjitoX' 

#1 Offl) £0^»^ffiT-^S (V (n) . I (n) ) 



(€1 0) ) 0 3- 197275 ( P 2 0 0 3 - 1 94JL8 



£IW#-M> (S6 08) . 

[0092] mt. Wl%m—?S (V (n) , I 

(n) ) frt>. m^zm&m^tdmwmiz**) . 1 

<x<?)&wm ( V - ie^) -ecOjSiRttHOV 

wxzmmnnv o t ix&mtz, ( s e o 9 ) . <x 

fc, Xf- /TS6 0 9T-»[l}Uv:«Eft^«BEV0*« 
•C*S*»5a»£ii*Sfc*>fc. «i*«±iELfcJ: 
J&kfti®t:-tfrm>zm-i-l (S6io).xf7 

rs6 1 o<r>mm\ we*ft*aifc$*vt^ < n 

o) . Xf-vTS6 0 8fcRoT, S'JOMMI (fltf. 

tar. 6 ovyr)v^M<^8-i om) <nis9sw&r?-9 

S (V (n) , I (n) ) £ffif§Lt\ Xr-/7*S6 0 

9. S6 1 o$-t*9 »*-. ^f7rs6io<wi 

(Yes). **i£3fl»3£i&ffif*EVOo»i:'t*. 

[00 9 3] ZWXoiZLX. WMZ7 4M»>m 
SftOfl-ffittELPF (VpoDL s^^na^r* 
ft^ffliEVOoKt*^. <Mc«ffiW>jB«*VeqS:£tf> 

*n»?ff«Evooit3&»fe7 -f /u? y ^ayM&ojHW 

ELPF (Vpo 1 ) £«*-r *£fcfcJ:D»a}S*i 

(n) *yC7^-^tLfciB»jVeq-»^J|SO 
C ftttr- * a^FfclMSS fiT v ^#B§r-y;HcS r? 
WC. »#®»SOC£Jtjef 4 (S6 1 2) . 

[ 0 0 9 4 ] *fc. feLLoJ 0 1 LT*£Lfc«#Si 
s oc ©ftSfcowc . II l 1 <t>8«*!UI8I5 1 

0 7tJiVJB2^)aWWSl»10 9. 4fcH2fcij*f* 

f»r s 6 0 4fc xvxj-v rs e 0 6 tct & 7 * >v? 
v>7>mmz&*mt. tmtmwm&i 0 

7. 4£Xr77S6 04{eJ:&7 4/i/:?yy^iQ,iI£ 
*feU:i§&i:fc:4Htt\ *;h.-?:hJl7fc<fctf08£#sS 

[0095] H7ii. ^at^jst j: omseufcHfiES 
isocp, imommmEv 0 1 ± 0 Lfc«# 

Msocc. tiit/Jt^SIWSMSoctmiSBWk 

£*SOC P <4. H7KScf idt. ft*0«t5£fri£-C' 
(i, *«>»#MSOCtfc:*fLT. ftTC-Cl 0%Jilh 

mnmmzm. zzttfx-z. mmm s o c 

Misoc^«m^^. mm. mi<r> 
^180 om>b*m2 7 5 OfWoWtT. 

{±. XO^gfiSOCttftLT. -10%*^+1 
2%<0«H («H<7)®ffl»S2 2%) £<?>£*] L 

[0096] H8tt* *HJ6»CJ: 9 ii£ U:5g#g 



*SOC P (LPF) , *5j:tmoS#§ftSOCt<7> 

■wasHt^swr**. Hsfc^j^fc, nog* 

[0097] m9ti£vmi 0(4, -en-pii. 
oss^b*A qk** lt 7 < iv? y y^«!a*iss*v>« 

gtSOCfflig (P0) , *HifiMc«kO 
«JgLfc*& (Pl*Jj:tfPl (LPF) ) , tsXVfc 

*comftm&v (Hz* *)mmm£m.Ltz%& < p 

2 ) <7)Sm^)Ve q-S^IS0C7-O7 hT-?Z 

^■tMx-hi. 

[0098] 09fc*-t«t^t, HEvmmx'&mzti 
&*fflw%m&®M.&m (#}4 5%frt>m 5%) iza 

^X. X^gm^Ve q-»#SiSOCfl||P0(C^ 
tSTD7 hr-^tfD«r^>o|t3&«. t^*(3Jt^T. *H 

[0099] ^rfc, *5QBBJBt:tj^-c. 

^ <$Lmcn>feftVimzfctx$&zixi>&\ 
-<xmmcomm^Mz^htiim^ut. ±ie 

C 0 l 0 0 ] 4fc , *WBBIBfc:4JV^ . 7^WJy 
^JftaSrff^^C SlO^»:5!iaai0 7i:^2<0 
SmWltf 109tv>d<kptc2 

mmxm^Lx. nmm^im^^izt^x^ 

[0101] *mmBizti^x\i. ftmw&i 
^s^mco^mmmz^xnmix^i^. mm 

<fc If S O C tB-fl. £ fc ifiX * h . 

[0 102] 

< sflr 0 . J: -5 T . *ftiiff1BE*^^ffi 

[0103] ttz. w-wmmzm^xsoczffitz' 
$ht:#>. %wfsi<?)i&m&iz£&gsftmkv>soci> 
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sjuciurc* . s o c cowl**? ? &m& 

[01] *JWHO-^at»Bt:fiR6*«/<v 9 
[02 ] «»g*<0£fcJUQi:4ra*EVp o l <o 

[03 ] *$at»»fc*5its» ax*'*?.*-* t l 
fc. 7 < a* u > ?m$mmimm.<rmm l p f 

(AQ) fc*«-*$rtWEVpo l <7)«fttfl^S:^-r0 
[04 ] *HfS»?Kfc*Sftl> , lEf-^V ( n ) k 
-mSlT—9 I ( n ) Offlr-^k. «i*»6Wf»lfc 

j: oamflWEv o ^^ht^Mmsm^t frs-r 0 

[05] 4*SSJg«SK*J»t6. iaKSr^5^-^kL 
7F"f0 

[06] *»£®«{c^ i> zairaw«#8*fltia$r 

[07] *HSI^S(c«J;D«^L^S#^*SOCp 

gisocc, fcj: k<djs#3* s o c t <o«raS5fl: 
[08 ] 0 mm LfcSSsgiS o C P 

( LP F ) («JP8ft<0^lAAQfc»fS7^*»J 

>y urns . fcitfj^sgssocto 

[09] X<7)Veq-S0Cf&& (PO) , *H*6» 
KfcJ: 9SKFg**Jt£U:*a (PI: 



>(UiAQtC^-r«,7-f;^'J>/J!M^tO^) . to 
J:tf«*tf>*IJU«EV0fcJ: 9«#8«£«t£U:*§ 
£ <P2) <7>mmil-SOC7a vY-T-?Zm-f® 
[010] EOVe q-SOCfiH (PO) , *Hi& 
JBIBfc: i 9 «SS«£»a£Lfc*& (PI ( L P F ) : 

«g&fi<^{fc*AQ£*tt.?>7 * iv? v vytrnti') 
CMS) . «J:t^ft*<^i*WSEV0t:J: 

£«tseu:*s£- (P2> ^jem^-socra-yhr- 

?£7jrf0 

1 t^7?yXfA 

ioo 

101 wm c u ( «#$ft«^it ) 

102 «Eaisni 

103 mwms.® 

104 iS«gSI5 

105 aacgiaLttigp 

106 £ft&**iijfff 

107 gioauutpHK (lpf) 

108 ^mE^mgp 

108 1 #H?.r-7;KLUT) 

109 m2<7)imtm&(LPF) 

1 1 0 fflT-?31J5'Jg|S 

1 1 1 mmms.s.m^ 

1 1 2 fcs^«flEfjgai 

113 iSttbgiiiffi 

1 1 4 &?3ftJt£g|S 

114 1 Mf-^KLUT) 



[01] 



101 
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CH2] 
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[06] 



tEf-*V(n)fc«SSlf^ 
I(n)£*flT-*H/C»£ 



-S601 



S607 




Yes 



S(V(n), 1 (n))£$$ 



-S608 



-S600 



S610 




ttJtf-*I<n)l=a«lvc. 



(LPF(AQ)) 



(LPF(VpoD) 



VOokA^LPF ( Vpol) 



-S611 



-S612 



S602 



S603 
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-S605 



-S606 
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[08] 
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[010] 



















1 1 1 1 
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lilt 
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■ III 



0 1 2345678 

SOC [(1/6.5) x100W 



F?~ix(##) 2G016 CA03 CB01 CB12 CB13 CB21 
CB22 CB31 CB32 CC01 CC02 
CC03 C004 CC13 CC23 CC24 
CC27 CC28 CD02 CF06 CF07 
5H028 BB11 HH10 

5H030 AA03 AS06 AS08 FF22 FF41 

FF42 FF43 FF44 
5H040 AA40 AS07 AY04 NN05 



